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A Prototype Of V ir tual l y  Interact ive  Hand 
Activat ing Devise  -  Low Cost  Por table 
Head Mounted System ( VIHAD P lus)  For 
Neurologica l  Rehabi l i tat ion
ABSTRACT 
Background and Purpose: Restor ing funct ion in individuals  who have severe  para lys is  of  the upper 
extremity  secondar y to s troke i s  chal lenging. Recent  technologies  have made i t  poss ible  to  use  robot ic 
devices  as  novel  tools  for  ass is t ing the therapists  to  provide safe  and intensive  rehabi l i tat ion with 
repeated motions. However, most  of  the tra ining robots  are  t ypes  of  Continuous Pass ive  Motion (CPM) 
devices  that  produce s lower and stereotyped movement patterns . Ear l ier  works  have shown that  pass ive 
or  s low movements  do not  s ignificant ly  benefi t  motor  improvement. Severa l  s tudies  reveal  that  even the 
use  of  ips i latera l  e lectromyographic  (EMG) pattern recognit ion approaches  might  not  be pract ica l  to 
decode movement intent ion and, may negat ive ly  af fect  re-mapping of  the neural  pathways  in the brain. 
To have a  successful  hand rehabi l i tat ion system, the system should be able  to  produce a  wide var iety  of 
unpredicted and chal lenging movement patterns  of  var ious  degrees  of  speed and range of  motion with 
increas ing complexity, suffic ient  enough to produce the necessar y  neurologica l  p last ic i t y  of  the af fected 
brain. Current  rehabi l i tat ion devices  are  not  suffic ient  to  produce such a  range of  complex act iv i t ies 
which enables  maximum neurologica l  p last ic i t y. 
Object ive : In this  work, we descr ibe a  prototype of  the contra latera l  EMG-based Interact ive  Hand 
Activat ing Devise  for  S troke (IHADS) system that  can detect  a  hemiplegic  person's  intent ion for 
bi latera l l y  executed hand act iv i t ies  us ing his/her  sur face  EMG signals  f rom the non-affected s ide 
(contra latera l ) . Fur thermore, this  system can ass is t  in  bi latera l  hand act iv i t ies  through an exoskeleton 
attached to the hemiplegic  upper  extremity  to  ini t iate  progress ive ly  chal lenging and unpredicted type of 
act iv i t ies  in  a  v i r tual  rea l i t y  ( VR) wor ld to obtain opt imum funct ional  recover y  by inducing maximum 
neurologica l  p last ic i t y. 
 
Design: The IHADS system is  made up of  an embedded control ler  and a  robot ic  exoskeleton, 
contra latera l  EMG sensors  and a  VR inter face  with a  semi-immersed VR system, where the pat ient  wi l l 
be  seeing progress ive ly  impuls ive  act iv i t ies  that  would force  the brain to act ivate  the af fected extremity 
to  manipulate  through the remaining neural  networks  and mirror  neuronal  system which in turn wi l l 
opt imize the neurologica l  recover y. This  means that  the para lyzed arm wi l l  be  fo l lowing the motion of 
the heal thy arm whose motion is  picked up by the EMG sensors  and are  t rans lated as  actuat ion s ignals 
for  the exoskeleton to execute  v i r tual l y  created chal lenging act iv i t ies . 
Conc lus ion: Contra latera l  EMG-based ' IHADS' system is  a  unique, cost  ef fect ive, highly  innovat ive 
and por table  robot ic  device. I f  incorporated into the stroke rehabi l i tat ion, this  system wil l  be  capable  of 
autonomous guidance through the use  of  rea l-t ime feedback from the contra latera l  upper  l imb, integrated 
v ia  the VR inter face  and the hand act ivat ing device  to  make rehabi l i tat ion more intense, funct ional , 
motivat ing, and capable  of  inducing maximum neurologica l  p last ic i t y. 
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